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ttT -5 m&¥- 5-3 3 9 9 7 6 - 6 5 3 0 0 #IB^ 

2- 1 9 5 9 0 0^&m. #P§*p3-l 5 5 7 8 0#^> #M^4-4 8 7 4 
■i§^8L WmW- 5-192193 -W^m. Wm^f 6-4 6 8 6 ^r^m o 

2£B£:h/rv^ 0 -<DHb A 1 c ^ffl^fc^offi^fcS'J^i-^^i: LT, 

* h^/KTS yit^^^-' tf&m^SSS^ajffllfefrSU -ffc*?^. HbAlc 
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y ^Afi*07^ h S/^7 $ / i/y-f 1 1-15 5 5 

(a) flUflXtfSJtWJW* : ti©#STT% 5 / 2 BHBX 

( b ) S3I p H : 7 . 5 ~ 8 . 5 

( c ) p H©il : 5 . 0 ~ 1 0 . 0 

( d ) WF-mw&vqm : 4 0 °C~ 5 0 °C 

( e ) : 5 0 °C, 10 ^©Ifeit' 8 0 %#±fiH£2fc# 

(f) m:»8 8, 0 0 0 (y;w«3fi) , ^44, 0 0 0 (SDS-PAG 
E) 

ZbK. ETF© (a) , (b) Xtt (c) ©7/^F^7^i 
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(b) S^iJ#-S-2T7*$tb5T$ ymi3^iJ^*5V>-C, 1 d^ffi©7? 

(c) @B^J##2T'*$tv5T5: ymiS^iJi: 8 0 %WJiO*B|^te^'fT ^ J M 

#3&?Btt, EITO (a) , (b) Xtt'(c) 0«fftft7^h^T' 
(a) iS^iJf ^ 2 ft $ 5 T 5 7 tlB^iJ ^ * 5 ^ ^ «, 

(c) MB^l#-^2"e^^tt5T5: ya&Ba^Jfc 8 o%^_h<D^i^H4^^-rr5: 

* e>te.'**Wtt, S*T<£> (a) , (b) Xtt (c) <^DNA^e>^5at^^ 

(a) E?!l##4-e*$tt54fta£BB?!ld»e)Jfe5DNA. 

(b) Wffl&^±^&&fl%W&Wfflt>*hte&T>liA<D&&JL\iZ : £<0 9 t>© 1 5 
5* w?;? Jf£r=i— KfSDNA. 

^~t? *^Ti" 5 * ^ * ft £ =» - K-f- 5 D N A . 

#3501 H:* J:!B©*e^£^*-DNAte#AUfc££&4$«fc^ 
3SBtfejfc#DNA-C*>5. 
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Hlli,'*^**^— ^ (Type 4) O^ii p H&^-Tia-efc So 

i2(t £ (Ty p e 4) Of1MI§3iffl<0l5Ht:^ , tia*O*>5 

o 

H3tt, t? (Type 4) O^JE P H«SHSr*-t-0T?*>5. 

H4H\ #389! J*"^^—*? (Ty p e 4) OflSS?^ttSr^'t"BI"^*> §. 

(a) ^R^«K#*tt:**0#*T^5y2ttiKSCtt*©»*# (T^ 
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R i -C-C 

II I 

O H 



N-C-COOH 



H2O + 02 



H H 




H2N-C-COOH 



H 



4- H2O2 



^(D^ s Ritt, S-OH, - [CH (OH) ] „ -CH 2 OHXft- (C 
H 2 ) n -CH 3 , n 0 ~ 4 <£>^ifc % R 2 ita-7^MliaS^to 
WCtt, Jie^R^MWJWftSr^-f-SW*©^^, *JR*tfr»r©M*JliLft 
3 ^ h vt — — ffcSH b A 1 c <Dfflai^offi^&&^fcfflV^*L£g#m 

(^¥6-6 5 3 0 0t^«) J&if^^fettS. 

(b) M51pHO«5IS: 7. 5~8. 5 

at,McIlvaine (pH4. 0 ~ 6 . 0) , 100m 
Myyi*y)Aift ( P H6. 0~8. 5), lOOmM^fTKftMJ^ 
A-ifcgH- h y (pH9. 0~10. 0) ^c* © p HKl*^ 

(c) ^^pHtf>^ffl : 5. 0~1 0. 0 

Ht.McIlvaine Mffite (pH3. 0 ~ 6 . 0) , 100m 
M!)yi*!)^Ai®t (pH6. 0~8. 5) , 1 0 0 mM^*f t h y 
A-^fth^AiHlf^ (pH9. 0-10. 0) &JflV^ p Hfc&V^ 

r, 3 7°ct*i o^^M3Sbfc# s &mm<t>n&f£&&$&fe^ ^ph©^i 
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(d) ftmmuv&m : 4 0°C~5 o°c 

( e ) : 5 0 °C, 10 ^©^11? 8 0 %£*Jbi£tt3K# 

10 0mMyy»*!J^a»* (PH8. 0) SrJSVNT, 5 0°CT«10^ 

(f ) :D8 8, 0 0 0 ($VHt«) , #54 4, 000 (SDS-PAG 

E) 

OTO (a) . (b) Xtt (c) ftif©**^**^^— tf^^Wfett*. 
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(c) mpm-W2x*m£tiz>T $ /wtmmt 8 o%&±<Ditem&&7F-t- t$ swz 
ai*.** i~2 ogl 0*u<fii~i ens, $ e>{c^f*u< t±i ~sm<D&M<o 

t$ £ate^ (£*T, r^sjat^j tv>5) tutu, fci* 

tf, _h!3 (a) % (b) Xti (c) fc£<D#»W;*-*^— i?&3-K^5*£ 
Sfete, £*T<2> (a) , (b) Xte: (c) ©DNAIrttf^PJ^v'^ 

( a ) B2?IJ## 4 X-m £ 5 ££SB?!I f.45DNA 0 

(b) MB^J##4-e^$tu5^S@H^J^e>^-5DNAO^X«^:^5 t>^l 5 

5^^^§C2r = — Kt5DNA, 

(c) gB^J#*4*T?*$^5*3liB?lld i 6>JfcSDNA©^«X«:-t©5 t>^>l 5 

cct? h y yj?xy h^TW^y ^xtsj dna^ 
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Current Protocols in Molecular Biology (WILEY Interscience, 1989) ^ 

N Aj ©*BEH4B\ 09*. J* 8 0 %£Lh> 0* U< tt 9 0 U < tt 

9 5 %EJLLT?*>3. 

^ /H^S/^— £ (t^¥6-6 5 3 0 0^t) 3. 

t>U<»a.^^^^^7*^-h, N-^^-N' h * -N- 
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, #!JxJ3f> Current Protocols in Molecular Biology (WILEY Interscience, 
1989) B«t©^ftU:J;D, 5tefeflcDNAXttmRNASrf*ffi-r5. ^MN 
A^^M^ tt c DNA^t5ri^T'#5. r©i 5 UT# £>*bfc?kfe 
ftDNAXIi c DNA©7^ ^7 y - o^X\ JtlBttStSrft^i"5 

^J^-Clfe-fettDNAXtt c DNA©7^f/7 y — A»6>^^ y — ~ ^-TSlfrSfe 

5' race^3' RACEmtzzcomMfttfy (pcrs- 

) B«JOat-e-?lff^«r*tfDNA«:i«W*-«r, rttfe SriUS**^^* 

y v&mMm&tev?^? bis^T ^ yst^v'^- tfat-e^ («f»¥i 1-1 

5 5 5 7 9^i) & if tf^tf 0 .m&OJMS^tt, ffrSfeiiO**'*** 

S3t-e j ?'Sr'&tP«atftx.#7 P 7^5 Kp FA5DNA (#P*S¥1 1-155579 
#&3ft«B*0 d>£>. #J;U*\ QIAGEN (^T^y|tg) SrJBV^ £ fcfc: J: 0 

DNAiUm fllfctf* pUCl 1 9 (*fiaitfc») , PBR3 2 2 (ftjgifi&H 
) , pMAL-C2 (NEW England Labs tfc») ^T 0 ^*^ K^*~DNA -^/lENBL 
3 (StratagenetfcM) , X DASH I I _( 7 =» S'ttft) ^^7^7 7"^ 
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^*-DNA^£/8V^£ ktm&Zo fflx.i$. pBluescript I I S 

K + (StratageneftgD UV^„ 

ifiwai****i5. ***** 

i^^^^f^fctS^-^V^- = - K-rsat^- 1-15 
5 5 7 9^ilEl, @E^<J#-^3) ft £tr"W 5 £ * * s ^^ 5, Sfefc, S©» 

lltriB©i&!fc;t#7 , ?*5 FpFA5DNA (#§B^1 1-1 
5 5 5 7 9#&tt1Btt) fc, KBWT^, 

Ojft»it#DNA*»**9A, Q I AG EN (^7^^) *&/BVnT*MK 

r©i5»cUX#6)tbfea*©Jliaife^.#DNA«:ffiV^. #J*l^ ^IfKl 
2. ^KI^IIJMI 0 9, DH5 a (*»t*#»th*) . XL 1 -B 1 
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ue (#0 SI) ^?rffiglXI«lAt, 11* ^>3fe^£;i^fc:7;^ 

—if, toos, 4-75 y r^try ^Sr^-tpo. lMUyt^y 

( P H8. 0) CiUytf tl^^ ^-fe^^O^VN^m^-f-So 

5, #j;Lte\ E^Jtf 1©7 5 /maB^JSrW-rS^y */<*^y ?AJMHtfti& 
(D7^^ h^7$/^^r^-f (#iW6-6 5 3 00f^t) fcoV^t 
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^*^BJ|*3->^-i£ (Type 3) ft £<r*lf 5 £ i tf s T*# 5 e Type3 

ffiitiS 9 o % Rl ft o fc@a^!l## 2 fc^ £ *t 5 T S J 

tS^W**^?— t? (Ty p e 4) £M±MM (E. col i ) DH 5 a (p 

F AH 5 ) Sr^tfSr tm5, 

**Ma-f5c ; f-©—Wfc^*C, Jb1BUfc*ISM*^->^— * (Type4 
) (@S^J#-^4) I:f(f5ii^t't5c iS^J#-^2Sr = -K-f-5SB^J# 

^4Sr^tfjt'e j ?^^'tP7 P 7^5 KpFAH5Ji, biTj£ 5 (C^^ff^A 
jg^tftflf ^#W^Bff teW^tFtE-fe ^ - (^^c*^ <• Wf rfrmiT g 1*16*1 
**#6) i^f6##FERM BP-7 3 7 8 itt*!6 (MfK 0 ¥/£12 
^11^220) StbT^S. Sfefc^lSKfc^fcUT, ,E5II#*2T?*§*1«7 

znzT /mint & o%&±<Dmm&&7FirT % sm&m&iztrzr/u? h v 

5DNA^ IB^Jf f 4 T't^ ^5 tlE^lJ^ ^ ^ 5 DN AW^It 1 5*K 

©*B#J ga^lJ##4©|FRASa^|-efcS@H^J##5~l 4 
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H»t5©isaat?*5. ^fcig^i*. 3 0~4 2°C, » £ U < 3 7 °Cffi^T- 
ttt5it^U\ rtf>4§-3\ I^Sr^Oitfflv^S i i: t W*5#, jtt 

hy hvx-i o of ©#®^J^ffivNTi^b^^ttst5^^ 
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x ^BHtf-^^-i?*:, S D S - P AG EWfcStff -©^ V F«r^t*-?t 

A. ttXOfllS ?: 
(1) ttlgl : POD- 4 - AAit 

1. OkU©^^'>^t* (jf€#®7*fcM> TYPE III) , lOOmg© 
4_T^ y ryff y ^ c*a.<ffc;/**k») ^0- 1 MO y yt* 'J Aiff ^ ( 
P H8. 0) fcJg#U lLt^tS. 
( 2 ) 2 : T O O S 

5 0 0mg©TOOS (|WtK»SD tf-v25lfe*fc:»#U 1 0 0 m lt<: 

( 3 ) f£PI 3 : £9t&?£ (15 0 mM ; 5 mM) 

7)V$ hi/^y^3 5 7mg^ty^l7|c(«tTl 0ml 

tt, 417mgXtt46 2mg^*VSIft*t*iU, 10ml 

b. sue* 

!Hlifc*riO*.»5ftiU 3 7°CT*5^^«0S-r5 o ^©^1 0 0. n 1 ©tt* 
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3*lJUz.X&<m j £fc^ ftftftmt (U- 2 0 0 0A, •BictfcjBi) tit), 5 
5 5 n m fc*8 It 5 Wife-fa . WJSflfitt* 5 5 5 nm|C*Jlt5 1^fe 

3^<0 1#rafcfc9©!Rft£&ft;fcf £• fc*3*N!aifcW\ 100^1©^I3 

(A) git#7-7^5 KOli 

fti^itts * 2/ nmm* m?m-% 3 1 mm^mmum «r %> ^m.m 

gB#!##l Ki|B«tOT5 /&ga?UiSr=*- Kf ^tSlat^T 8 
*it^cr> 5 T ^ / 5lS«SSr=« — Kf ***Otta£fiW *±mm<D =* K >-^ir- 

i>t^5 <t 5m«:agufcd-^^r— ^ate^sr#f sEtt^^^? kdna 

(1) aHt#7*7^5 KpFA5DNAOW» 

i#77^? KtrWf 5^11 (E . coli) DH 5 a (pFA5) LB 
(l%^^f-MJ7'Fy, 0. 5%^«^=3r^, 0. 2 5%NaCl) 2 
0ml(*lT, 3 7lCt»2 OI^MJgi 5»*U««ft%#fc. ±I2^H ( 
E. col i) DH 5 a ( P FA5) »l&fT#ifeA£3P^**'&W5feBf 4* 
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ERM BP-6182tbTfie (M^ffcP ^9^11^210) Ufc„ 

mm%}&7 0 0 0 r pmT?5^W3t'i>»tt^«itR:i5**^****^ 
r©I*i!)QIAGEN tip-100 (^r7^ytl) £r/BVNT$&glXL#: 
^"7^5 Kp.FA5DNA«rttffiUTtt«U K p F A 5 D N 

A £ 1 0 0 m g #fc 0 

(2) T$y*»«**S^*afe*u/tiaift*.#:^7^5 kpfansdna© 

mm 

1 2^|5tt^^@B^J^o^-y =fj*^ h\ R^vxmmm^r3(D^/u 
#^^*«^PCR*KiJ:!Ji«ffii-5fe*t^^^U*:BB?U##l 3,14 

tf;*fc: J; BA^Lfc. gH^ll##5~l 2<D^tl^ftl^T4, Polynucleotid 
e kinase (SSittfcM) SrJS V>T !J fBMfc-t-S. — *\ SB^I## 3 fcfB^©^ 
ffi^J^op F A5DNASr»ii U K?U## 1 3 % 1 

Ex Taq polymerase (SSatttfi) trfflV^TP CRS^?rtfV\ C';fe»«&=* — 

K-rsat-e^wf^srWftufc. ££>^ #j&ir#&Ndei (»— -fb^natfiK) , Ba 

mHI (^jgifrfefcSi) T'^aUfCo ^f>iCpUTE5 0 0 k' DNA (Journal of 
Biotecnology 52 (1996) 11-20. K1|B*) SrNdel^&SLfcfc. BAP^I (t 

=**?U*'?b\ p FA5DNA*3fsaie^»f^ pUTE 5 0 0 k 
' DNAIfit^lta^t,' Ligation Kit ver. 2 (SiEatttJK) «r?Uffl >f 
-i/ 3 yU #e>tvfc7 p 9^5: K«rp F AF 5 35^*^7^-5 KSr 

BamHI, Bglll-C&SU pBluescriptll SK + £BamHI-eij!J®r BAP #0:3 £rff o 
/tt>OKij|a*aA/yift©S:pFAN5 t^Ufco 3ftV>T, (1) fclBtftO^jfe 
lux?) P F AN 5 DNA& 1 0 0 n gPMbfco 
(B) **M*^5/^-«RtJ«**8«*^^^-*^K«**i"S^M**© 
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Ml 

(1) i&gmft cmm®i<Dtt*) 

±fB*&ife;t#7'?:*$ K\ pFAN5DNAl 0 0 n g©5t>, 20^g^ 
V^XLl-RED (STRATAGENEtt^) (MM<&&^ 7*7*5: K<Dlt 
licxy-^g: U^i~< . ^^r^C-^-f-VN) SrD. M. Morr i s o n <£> 
^■jfe (Metho'd in Enzymology, 68, 326~331, 1 
9 7 9) l^otfllsiL, »5 0 0 0t^fgitr#fc o * — — 
e>^7^5 KDNA^IelJR-t-SfeftfcQ I AGEN sol I (^TyyaS 

JRU ^Uttl^O Q I A G E N 7^5 KpF AN 5 
DNA^IOOm g#fc 0 2 0 g tr/EV^D. M. Mo r r i s o n <D;fri£ ( 
Method in Enzymology, 6 8, 3 2 6 — 3 3 1, 1 9 7 9 
) |cftot*JltDH5 o(3K#jKFtfc«)Sr3^K«5t»U < 1 0 0 OttoaScSESrS 

(2) ^l^t^rv'^-f^ltOSi 

IZ 1 0 m g /m lLysozyme (Sigma 2:31 UfcH y b o n d — 

N + (Ame r s h amttl) «rlWK:*W6j&*Afc>fcVN J: 5 teMfct^fr^ 3 7 °C 
-e3 0^-#Si-5„ ^Ot, Hy bond-INT «:*^«Fift36»6>W:^ U 
^s#^PU7t®ds*^*5 J;5fc*fUv^^«pift_hfc**, 5 5 "CX- 1 BfFsWS 
M1t2mM7^^h^^y^^ 1 m g/m 1 ^Ao^v'^— if ( 
3K#ilfr*L») . Img/ml4-7^7yfb°py (II^^M) „ 10m 
g/mlTOOS (WtflS^ttJR) £<at?0. IMOy y»*^Ai8«« (p 
H8 . 0) fcilfcHyb o n d — N* SrfliStU fete ¥ <DH y bond -N + 

r r T°m$l £ fafc$£& L 1 0l(cov^2m 1 OLBfffi < 5 0 /z g Amp 
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i c i 1 i nSsJn) U 77*^ Kfc^*ft5**^fc7/w^ h-^ 

s t^tiitttiltO. 5mlSr47tt'10^lUct, 1 2 0 0 0 r p m 

/l/n/VT^f^^-t* (Typel) b : Z<D£.m±BW&'&fc° 
(3) Sfc^O^f 

i»-eSl#Uti|!t«^W^^.(Ty P e 1) QLWMfrb (A) O ( 
1) fc|3«©**teJ:D^^5 FDNAtWIU (D <0**^J:D* 

H*r*A]U »V^T (2) (^feSr^V^ 9 s*— 
Hf (Typel) &Jfct^MfcUT3B&&ffV\ 4 7°C, lD^©«IfcJ:5 

-if (Ty p e 2) 4I^iISr»#Ufc. 

±|B<£>£ ^(C^^tvfc^-^v-^-if (Type 2) £m±JJ§M£ffiVNT. _b 
IBtra«**t^*«l03g-rri:^ 5 0°C. 1 0 ftO&akmK ± 5»#?Stt*^ 
8 0%tCfeofc#«W**3''y--- ; * (Type 3) £ £>t-T 

y p e 3<D*am** 9 sr-*&.&*»**R^ x * ±»fcW**»«l*0S 
frtT-5 0°C, 10 # <£>f«3Sl- i S 9 0 % ft o fc*|SM tf" # 

g (Ty p e4) (E • c o 1 i) DH 5 a ( p F AH 5 ) & 

#fc c «8W**V^— |? (Ty p e 4) ftfi?* =»- Ki"<5 5 KpFA 

ERM BP-7 3 7 8 iUTffeLfc„ 

(4) B{[lOiro/c»^ 
&^£*Wt:7/t^ hi//U7^H^^^^*^tr^t57"7^ 5 K&HI 
JRU, 3 7 OA DNA Sequencing System (T^?^ K'M t^^fA X$fc£!i) 
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£*U!I£*K -fr^m**^?—^ (Type 4) Mt^-tt, B2W#»4fc«*n 

^Jfc:fcv^IB?iJ##2lc:^-rJ:5^ 6 0#S©^^v^77-^ 18 
8#1©77 = ^j&s^JJ s^^fc, 2 4 4#g(^^^^--V^^-r iXV^, 257 

t^srtw^ife, mm^m^**^?-^ (Type 3) -e«, IH^!l# 

8 8#|©77^^^y^yfc, 2 4 4#S©^ ^$-zzi/tfr*4 2 6 

(C) ^SSWtf-*^— t?<D£j^;Rtf^<DSte^iftt£® 

JilB^J: 5 {-UT^^tb/t^BJ^-^v-^-if (Type 4) £r£j^1-5^fC 
^JiM (E . c o 1 i ) DH 5 a (p F AH 5) ^LB-ampgi 1 
OLfc^U V*-£^T, I^IlL/min, 

6 0 0 r pm^#t\ 3 (TC, 2 4 B#P*im£N## Ufc„ #P>tt7t^*^l 0 L 
&7000rpnu 1 0^P^L^iL"CilU 5 0 mM V I'M* V V &m 

mm (pH8. 0) lL{n^Ufc 0 M^m^X. V mft&i&te^, 10 

, ooorpm, i oft<Dm>biz£y ±m&mw.v. %&mmwitvfc 0 :©w 

1 Mtft* y Att 5 0 mM y !) Aiit (pH8. 0) T*¥SftU 

fclLCDEAE-Sephac e ljfr^A^u-^h ^7 7^1^1^*, 
Wl^l LT?gfe#Ufc 0 0. 2 Mtft* J) >> A 5 0 mM!) y®* y 

Alft (pH8. 0) 2fctf0. 4MS{b* U ?A^5 OmM!) JJ !7 

Wm®. (pH8. 0) *:;h,-?*i,l 0 L£fl3v\ ^^^xyhfci!? y&M%k$EMft 
ZmtiUstCo mnmft&ltfem*. 2. 4U/OD2 8 0nm-Cfeofj: 0 
#btbfc^^^-dr^^— £ (Type 4) <^aft;^l$14SCte> TIBOil 19 T* 

(1) tfMB&rj^JC^Ji'S 
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(2) MpH 

^B^UT, Mc I 1 v a i n eUffiWl (pH4. 0~6. 0) , 100m 
M!)yS*D7Al®t (pH6. 0~8. 5), 1 0 0 mM^TKit M) 7 
A-^ttM)?Aiilrt ( P H9. 0~10. 0) &rfflvv 5fc* <o p HlcSsv^ 

(3) ftUBjg&OCffli 

ftW**^?— H<Dftm&M.<Dffcmt£> 4 0~5 0 o CT^ofc, - 

(4) ^pH^l 

at,Mdlvaine WWi®. (pH3. 0 ~ 6 . 0) „ 100m 
M'jyi*y7^Ifi (pH6. 0 — 8. 0), 1 0 0 mMj^iTKtt h V t? 
A-#gB- (, \j (pH8 . 5~10. 0) £rfflv\ <z> p H^j^ 

Mk. EI 3 T*feofc 0 EI 3 £ ^ ^pHtSHte, P H5. 0~10. 

0-efeofCo 

(5) SfftSJtfi- 

lOOmMDyi^^Alft (pH8. 0) SrJSV^. 1 0 

(6) 

flfifcfc:J:»K t7775'^G- 2 0 0 &JlV^;fr 7 A-TM^^Sc (0. 1M 
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Wfc* h V ^A^t5 OmM!) yf^ U &t>^./l^y/H 0/2 

0 (K5— fl.^jHfttfc3R) V^5 S D S - P A G ESfci 5 ^tSr#«)fc. * 
tfO^itt, *:Jh,*r*b, 0 0 0 (y^»5fijfe) , ^4 

4, 0 0 0 (SDS-PAGE) T'hofe 0 

(7) 

*3&WW\ <Z>@3fc*t 5 #M 2 000—36059 0-*Rt*WIS 

2001 — 24304 9 J $<DWMmiz%&WL£ti1tft<g&&'S-rZ 0 -tu-c. 
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in # <d m m 

( 1 ) T&vmikmm&R&m'tzmtiLteyi'?- ^ - ^ nt^v^-f, 

( b ) MM p H : 7 . 5 ~ 8 . 5 

(c) ^pHOll: 5. 0 — 10. 0 

(d) ftmiMU<DmW : 4 0°C~50°C 

(e) JtoSfefctt : 5 0°C. 10^0^1^8 0%^^ 

(f) m:#Sl8 8, 0 0 0"(y/HtiB) . ^44, 0 0 0 (SDS-PAG 
E) 

(2) UT<£> (a) „ (b) Xtt (c) <D7sU? hi//V7 5;i^^^ 
(a) ffi^!l##2T?«$tt5r5 /mSB^J^^^S^ V^^ICo 

(3) £IT© (a) . (b) Xtt (c) ©$r&fc:7/^ KS'/WT 5 

(a) SB^J#-§-2-e^$tbST5 ;mmnfrbt£Z>?-ys<?%o 
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(c) E2Ri##2*T?*$;h/5T$ smumb 8 o%^±©n^/Ttr5yi 

(4) £XT<D (a) , (b) JUZ (c) ©DNA^b^St^o 

(b) @e?iJft4T-I$il5tSE^^b^5DNA(DMX}il:05*>^l 5 
MBl±<DM t ffit^^SSia^J^ !fe 5 DN A t ^> y y^xyh^#T 

( 5 ) m^m 3 X« 4 IB^oat^^r^ ^ * - D N A mat A Ufc r t zmm. t 

(6) ft^5|3^mm^#:DNA^^t?7^K^m^X{i^K^A#:o 

(7) lf^6fB^cD7T^^m#:X{«^A#^*(-^*U, 
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SEQUENCE LISTING 



PCT/JPO 1/10167 



<110> Kikkoraan Corporation 

<120> Novel f ructosyl-amino acid oxidase 

<130> PH-1294-PCT 

<140> 
<141> 

<150> JP 2000-360590 
<151> 2000-11-28 

<150> JP-2001-243049 
<151> 2001-08-10 

<160> 14 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 372 
<212> PRT 

<213> Corynebacteriura sp. 
<400> 1 

Met Ser Ser Thr Ala Thr Lys His Val Ala Val lie Gly Gly Gly He 
! 5 10 15 
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Leu Gly Val Ser Thr Ala Val His Leu Leu Arg Gin Gly Ala Thr Val 
20 25 30 

Thr Leu Leu Thr Glu Gin Gly Leu Ala Ser Glu Ala Thr Gly Arg Ser 
35 40 45 

Leu Ser Trp Leu Asn Ser Ala Gly Glu Arg Ser Thr Pro Tyr His Gin 
50 55 60 

Leu Arg lie Ala Gly Val Asp Arg Tyr Arg Thr Leu Phe Ala Ala Asp 
65 70 75 80 

Pro Ser Arg Glu Trp Leu Gin Phe Gly Gly Gly Leu Met Trp Asn Ala 
85 90 95 

Ala Gly Glu Ser Glu Val Thr Lys Ala Arg His Ala Tyr Glu Lys Ser 
100 105 110 

I le Gly Tyr Asp Ser. Gin Leu Leu Ala Pro Glu Glu lie Gly Ser Val 
115 120 125 



Thr Pro Gly lie Asp Ala Ser Ala Val Pro Glu Asn Ala lie Phe Asn 
130 135 140 

Pro Gly Glu Gly Trp Val Ser Leu Pro Asp Leu Val Asn Phe Leu Met 
145 150 155 160 

Glu Glu Phe His Ala Leu Gly Gly Gin Leu Val Leu Asn Ala Gly Lys 
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Ala Ser Val Met Val Glu Gly Gly Arg Ala Thr Ala Val Glu Thr Ala 
180 185 190 

Thr Gly Glu Thr Tyr Pro Ala Asp Ala Val Leu Val Ala Cys Gly Ala 
195 200 205 

Ala Thr Pro Ala Val Val Lys Pro Leu Gly Val Glu lie Pro Asn Gly 
210 215 220 

Ser Pro Val Ser Met Leu Val Val Thr Lys Pro Val Glu His Gin Val 
225 230 235 240 

Ala Ala Val Met Asn Thr Pro Arg Ala Ala Val Arg Pro Asn Pro Gly 
245 250 255 

Asn Thr Phe Ala Leu Asp His Asp Trp Tyr Glu Gly His lie Thr Glu 
260 265 270 

His Ala Asp Gly Ser Phe Thr lie Pro Asp Asp Val Val Gin Glu Leu 
275 280 285 

Ala Asp Glu Ser Ser Lys Leu lie Ala Gly Asn Pro Glu Leu Lys Pro 
290 295 - 300 

Ala Ser Trp Lys lie Gly Tyr Lys Pro lie Pro Gly Asp Gly Glu Pro 
305 310 315 320 
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Val Phe Gly Glu Leu Gly Arg Val Pro Gly Cys Phe Val Ala Phe Thr 
325 330 335 

His Ser Gly Ala Thr Leu Gly Leu lie Ala Gly Glu Leu Leu Ser Gly 
340 345 350 

Glu He Leu Thr Gly Asp Lys His Pro Met Phe Ala Thr Phe Arg Pro 
355 360 365 

Gly Arg Phe Ser 
370 



<210> 2 
<211> 372 
<212> PRT 

<213> Corynebacterium sp. 
<400> 2 

Met Ser Ser Thr Ala Thr Lys His Val Ala Val lie Gly Gly Gly lie 
15 10 15 

Leu Gly Val Ser Thr Ala Val His Leu Leu Arg Gin Gly Ala Thr Val 
20 25 30 

Thr Leu Leu Thr Glu Gin Gly Leu Ala Ser Glu Ala Thr Gly Arg Ser 
35 40 45 

Leu Ser Trp Leu Asn Ser Ala Gly Glu Arg Ser Ala Pro Tyr His Gin 

4/13 



BNSDQCID: <WO 02*4387A1_I_> 



WO 02/44387 



PCT/JP01/10167 



50 55 60 

Leu Arg lie Ala Gly Val Asp Arg Tyr Arg Thr Leu Phe Ala Ala Asp 
65 70 75 80 

Pro Ser Arg Glu Trp Leu Gin Phe Gly Gly Gly Leu Met Trp Asn Ala 
85 90 95 

Ala Gly Glu Ser Glu Val Thr Lys Ala Arg His Ala Tyr Glu Lys Ser 
100 105 110 

lie Gly Tyr Asp Ser Gin Leu Leu Ala Pro Glu Glu lie Gly Ser Val 
115 120 125 

Thr Pro Gly lie Asp Ala Ser Ala Val Pro Glu Asn Ala lie Phe Asn 
130 135 140 

Pro Gly Glu Gly Trp Val Ser Leu Pro Asp Leu Val Asn Phe Leu Met 
145 150 155 160 

Glu Glu Phe His Ala Leu Gly Gly Gin Leu Val Leu Asn Ala Gly Lys 
165 170 175 

Ala Ser Val Met Val Glu Gly Gly Arg Ala Thr Gly Val Glu Thr Ala 
180 185 190 

Thr Gly Glu Thr Tyr Pro Ala Asp Ala Val Leu Val Ala Cys Gly Ala 
195 200 205 
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Ala Thr Pro Ala Val Val Lys Pro Leu Gly Val Glu lie Pro Asn Gly 
210 215 220 

Ser Pro Val Ser Met Leu Val Val Thr Lys Pro Val Glu His Gin Val 
225 230 235 240 

Ala Ala Val Leu Asn Thr Pro Arg Ala Ala Val Arg Pro Asn Pro Gly 
245 250 255 

Ser Thr Phe Ala Met Asp His Asp Trp Tyr Glu Gly His lie Thr Glu 
260 265 270 

His Ala Asp Gly Ser Phe Thr Me Pro Asp Asp Val Val Gin Glu Leu 
275 280 285 

Ala Asp Glu Ser Ser Lys Leu lie Ala Gly Asn Pro Glu Leu Lys Pro 
290 295 300 

Ala Ser Trp Lys He Gly Tyr Lys Pro lie Pro Gly Asp Gly Glu Pro 
305 310 315 320 

Val Phe Gly Glu Leu Gly Arg Val Pro Gly Cys Phe Val Ala Phe Thr 
325 330 335 

His Ser Gly Ala Thr Leu Gly Leu lie Ala Gly Glu Leu Leu Ser Gly 
340 345 350 

Glu He Leu Thr Gly Asp Lys His Pro Met Phe Ala Thr Phe Arg Pro 
355 360 365 
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Gly Arg Phe Ser 
370 



<210> 3 
<211> 1116 
<212> DNA 

<213> Corynebacterium sp. 
<400> 3 

atgtcctcca ccgctaccaa gcatgtcgcc gtcattggcg gcggcatcct gggcgtctcc 60 
accgccgtcc acctgctccg ccaaggcgca acagtcaccc tcttgaccga acagggcctc 120 
gccagcgaag ccacgggccg gtccttgtcc tggctcaact ccgccgggga acgctccact 180 
ccctatcacc agctgcgcat cgctggcgtt gaccggtacc gcacgctgtt cgccgccgat 240 
cccagccggg aatggttgca gttcgggggc gggctcatgt ggaacgccgc cggggaaagt 300 
gaggtcacca aagcccggca cgcctacgag aagtccatcg gctacgactc ccaactgctg 360 
gcccctgaag aaatcggctc ggtcacgcca ggcatcgacg ccagtgccgt cccggagaac 420 
gcaatcttca atcctggcga gggctgggtc agcctgccgg acctggtgaa cttcctgatg 480 
gaggaattcc acgccctggg cggccagttg gtcctcaacg caggtaaagc ctcggtgatg 540 
gtcgagggcg gccgggctac cgcggtcgaa accgccaccg gtgaaaccta ccccgcggac 600 
gccgttctcg tagcctgcgg tgccgcgacg ccggccgtcg taaaaccgct cggggtcgag 660 
ataccgaacg gttccccggt ctccatgctg gttgttacca agcccgtgga gcaccaggtc 720 
gcggcagtga tgaatacgcc gcgcgctgcc gtgcgaccca atccgggtaa cacttttgcc 780 
ttggatcacg actggtatga agggcacatc actgagcacg cggacggttc gttcaccatc 840 
ccggatgatg tcgtccagga attggcagac gagtcatcca agctgatcgc aggaaacccc 900 
gagctcaagc cggcatcgtg gaagatcggt tacaagccga tcccgggcga cggcgaacca 960 
gtcttcgggg aactcggccg agtaccgggc tgcttcgtgg ctttcaccca ctcaggtgc* 1020 
accctgggcc tcatcgcagg cgaattgctc tccggggaga tcctgacggg ggacaagcac 1080 
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1116 



<210> 4^ 
<211> 1116 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art i f i c f a I ly 
Synthesized Sequence 



<400> 4 



atgagcagca 


ctgctaccaa 


acatgtggcg 


gttattggtg 


gaggtattct 


gggtgttagc 


60 


actgcggttc 


atctgctgcg 


tcaaggtgca 


actgttaccc 


tgctgaccga 


acagggtctg 


120 


gcgagcgaag 


cgaccggtat 


atccctgtcc 


tggctcaact 


ccgccgggga 


acgctccgct 


180 


ccctatcacc 


agctgcgcat 


cgctggcgtt 


gaccggtacc 


gcacgctgtt 


cgccgccgat 


240 


cccagccggg 


aatggttgca 


gttcgggggc 


gggctcatgt 


ggaacgccgc 


cggggaaagt 


300 


gaggtcacca 


aagcccggca 


cgcctacgag 


aagtccatcg 


gctacgactc 


ccaactgctg 


360 


gcccctgaag 


aaatcggctc 


ggtcacgcca 


ggcatcgacg 


ccagtgccgt 


cccggagaac 


420 


gcaatcttca 


atcctggcga 


gggctgggtc 


agcctgccgg 


acctggtgaa 


cttcctgatg 


480 


gaggaattcc 


acgccctggg 


cggccagttg 


gtcctcaacg 


caggtaaagc 


ctcggtgatg 


540 


gtcgagggcg 


gccgggctac 


cggcgtcgaa 


accgccaccg 


gtgaaaccta 


ccccgcggac 


600 


gccgttctcg 


tagcctgcgg 


tgccgcgacg 


ccggccgtcg 


taaaaccgct 


cggggtcgag 


660 


ataccgaacg 


gttccccggt 


ctccatgctg 


gttgttacca 


agcccgtgga 


gcaccaggtc 


720 


gcggcagtgc 


tgaatacgcc 


gcgcgctgcc 


gtgcgaccca 


atccgggtag 


cacttttgcc 


780 


atggatcacg 


actggtatga 


agggcacatc 


actgagcacg 


cggacggttc 


gttcaccatc 


840 


ccggatgatg 


tcgtccagga 


attggcagac 


gagtcatcca 


agctgatcgc 


aggaaacccc 


900 


gagctcaagc 


cggcatcgtg 


gaagatcggt 


tacaagccga 


tcccgggcga 


cggcgaacca 


960 
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gtcttcgggg aactcggccg agtaccgggc tgcttcgtgg ctttcaccca ctcaggtgcc 1020 
accctgggcc tcatcgcagg cgaattgctc tccggggaga tcctgacggg ggacaagcac 1080 
cccatgttcg ccacgttccg gccgggccgg ttctcc 

<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



Description of Artificial Sequence: Art i f i c i a 1 1 y 
Synthesized Sequence 

<400> 5 

tatgagcagc actgctacca aaca 

<210> 6 
<211> 38 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:Art i f icial ly 
Synthesized Sequence 

<400> 6 

tgtggcggtt attggtggag gtattctggg tgttagca 
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<210> 7 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Sequence 

<400> 7 

ctgcggttca tctgctgcgt caaggtgcaa ctgttaccct gc 42 



<210> 8 
<211> 36 
<212> DNA 

<213> Artificial Sequence 



Description of Artificial Sequence:Art if icial ly 
Synthesized Sequence 

<400> 8 

tgaccgaaca gggtctggcg agcgaagcga ccggta 36 



<220> 
<223> 



<210> 9 
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<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art i f ici al ly 
Synthesized Sequence 

<400> 9 

accaataacc gccacatgtt tggtagcagt gctgctca 38 

<210> 10 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Sequence 

<400> 10 

gcagcagatg aaccgcagtg ctaacaccca gaataccacc 40 

<210> 11 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Art i f i c t a 1 1 y 
Synthesized Sequence 

<400> 11 

gaccctgttc ggtcagcagg gtaacagttg caccttgac 39 

<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Sequence 

<400> 12 

gatctaccgg tcgcttcgct cgcca 25 



<210> 
<211> 
<212> 
<213> 

<220> 

<223> Description of Artificial Sequence: Art if icial ly 
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Synthesized Sequence 
<400> 13 

gaagccacgg gcggatccct gtcctggctc aactccgcc 



<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Sequence 

<400> 14 

gggaattcca tatgctagga gaaccggccc ggccggaa 
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